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OVERVIEW

The objective of the Regional Infrastructure Program under the Safe, Clean Water (SCW) Program is to
plan, build, and maintain multi-benefit watershed-based projects that improve water quality and increase
water supply and/or enhance communities. A Feasibility Study is required before a project can be
submitted for consideration and scoring for funding through the Los Angeles Region Safe, Clean Water
(SCW) Program’s Regional Infrastructure Program. Each Feasibility Study should provide enough
information about a potential project to allow the Watershed Area Steering Committee members to make
an informed decision for as to which projects should move forward for consideration for funding. The
Minimum Feasibility Study Requirements for the Scoring and Consideration of Regional Infrastructure
Program Projects is available at: https://portal.safecleanwaterla.org/projects-module/.

This document is based upon an output from the web-based tool called the ‘SCW Regional Projects
Module’ (https://portal.safecleanwaterla.org/projects-module/). This output summarizes the information
and data provided to Regional Projects Module, and also provides an initial estimate of project scoring
per the SCW Infrastructure Program Project Scoring Criteria.

IMPORTANT: ALL SCORING ESTIMATES GENERATED BY THE PROJECTS MODULE ARE
PRELIMINARY AND SUBJECT TO REVIEW AND REVISION BY THE SCORING COMMITTEE.
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1 GENERAL INFORMATION

This section provides general information on the project including location and project description.

1.1 Overview

The following table provides an overview of the project and the Project Developer(s):

: . Garvey Avenue Grade Separation Drainage
FIE]EES NV Improvement Project

The Garvey Avenue Grade Separation Project is
located in the City of El Monte. During the last 85
years development has occurred in this area that
increases the stormwater runoff and contributed
to a flooding problem at the grade separation
sump. The project proposes a new storm drain
and infiltration system (galleries) to alleviate the
flooding at this location. The proposed storm
drain improvements are located south of the I-10
freeway and the general alignment is southeast
along Maxson Place, then across Garvey avenue
running through an easement on private property
to the existing storm drain system at Durfee
Avenue.

Upper San Gabriel River
"
:

Project Description:
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1.2 Project Location

The following table summarizes the project location:

Garvey avenue and Maxson place
o

Please see the following attachment(s) for a project location map.

Attachments for this Section

Garvey Avenue Grade Separation
Vicinity Map.pdf Drainage Improvement Vicinity Map

Vicinity Map.pdf
Is the project located within or providing a benefit to a Disadvantaged Community (DAC)?
Yes

Provide a summary of how the project will benefit its DAC with a discussion of measures on
displacement avoidance.

The project benefits the DAC by providing;

* Improved public access to public right-of-ways and to commercial businesses through mitigated
flooding

» Community Investment Benefit by improving public health (less standing water)

» Water Quality Benefits - pollution removal/load reduction

» Water Supply Benefits - recharges water table

Measures on displacement avoidance will include:

Community engagement and participation by including residents and stakeholders on advisory councils;
providing timelines to residents and stakeholders; scheduling public workshops/meetings; providing
surveys/soliciting input and maintaining community awareness throughout project construction.
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1.3 Project Description

Provide a detailed description and historical background of the project. Please also state which
regional water management plan includes the proposed project (SWRP, E/'WMP, IRWMP, or
other [must identify and justify as equivalent per 18.07.B.1.c.3]):

The Garvey Avenue Grade Separation is located in the City of El Monte, California, within Los Angeles
County. The City of El Monte (City) is the ninth largest city in the County and is located in the eastern
part of the county approximately 12 miles east of downtown Los Angeles. The City lies between
Alhambra to the west and Baldwin Park to the east. The Garvey Avenue underpass separates vehicular
traffic on Garvey Avenue from the Southern Pacific railroad and Metrolink train traffic with railroad
bridges and a roadway underpass. The original Southern Pacific Railroad bridge/roadway underpass was
constructed in 1933. Railroad tracks that would be used by Metrolink trains were constructed more
recently on the south side of the Southern Pacific Railroad right-of-way. Topography in this area
generally slopes at 0.5% to the west-southwest and development in the area was rural residential/farming
when the grade separation was constructed. During the last 85 years development has occurred in this
area that increased the stormwater runoff and contributed to a flooding problem at the grade separation
sump. This project proposes a new storm drain and infiltration system to alleviate the flooding at this
location. The proposed storm drain improvements are located south of the I-10 Freeway and the general
alignment is southeast along Maxson Place, then across Garvey Avenue running through an easement on
private property to the existing storm drain system in Durfee Avenue. The scope of work includes
identifying the drainage areas that contribute storm water flow to the Garvey Avenue underpass;
designing upgrades to the existing network of storm water conveyance components, including piping,
inlets, and catch basins; improvements to the pumping system at the Garvey Avenue underpass; and
evaluating opportunities to retain/infiltrate collected storm water runoff to replenish the groundwater.

Proposed storm drain improvements are intended to meet current design standards for a 50-year storm
and reduce the occurrence of flooding at the Garvey Avenue Grade Separation. The design objective is
to reduce the potential flooding hazards to the general public from multiple times a year to
approximately

once every 50 years. An additional design objective is to improve the water quality of the San Gabriel
River by capturing pollutants from low flows and stormwater from rain events less than or equal to the
water quality storm event, defined as the 85th percentile 24-hour rainfall event.

Based on the design objective, the proposed improvements include the following key elements:

"] Four proposed catch basins on Maxson Place will capture the additional flow from Caltrans’ roadway
runoff and the outflow from the triple 24-inch culvert crossing under the freeway, as well as runoff
captured from the nearby mobile home park and two commercial lots. A proposed 4-foot by 2-foot RCB
storm drain will convey the intercepted flow from these catch basins underground to the intersection of
Maxson Place and Garvey Avenue.

1 Two new catch basins on Garvey Avenue will capture flows from areas east of Maxson Place. This
includes commercial properties on Garvey Avenue on both the north and south sides of the street,
stretching east to Durfee Avenue. The catch basins will connect to the proposed Maxson Place Storm
Drain via laterals.

] Two new underground infiltration basins (Infiltration Basin 1 and Infiltration Basin 2, discussed
further in Section 6) will be constructed. The basins will be sized to be capable of capturing a combined
1.5 million gallons of stormwater from low-flows and flood flows. The stormwater will first pass through
a sedimentation unit (pre-treatment) before being captured in the two infiltration basins which will
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recharge the local aquifer.

1 A low-flow diversion will be installed between the proposed Maxson Place Storm Drain and the
proposed Infiltration Basin 1 to divert low flows and stormwater runoff from smaller storms up to and
including the 85th percentile storm event. The diversion will be a two-foot-wide drop in the floor of the
storm drain, spanning the width of the storm drain and sloped towards the diversion pipe. The depth of
the drop will be 1.1 feet at the entrance to the diversion pipe. An 18-inch reinforced concrete pipe
(RCP) will connect the low-flow diversion to the proposed Infiltration Basin 1.

1 A hydrodynamic separator will be installed on the 18-inch RCP to provide pre-treatment for the storm
water before it enters the proposed Infiltration Basin 1. The hydrodynamic separator will provide
pretreatment for improved water quality, and it will be sized for the full 85th percentile, 24-hour storm
event. It will screen, separate, and trap gross solids to remove floatables and neutrally buoyant materials.

1 An overflow storm drain will be installed between the proposed Maxson Place Storm Drain and the
proposed Infiltration Basin 1 to divert the peak flow from significant storm events.

1 A weir box, tilted wedgewire screen, and storm drain will be constructed to convey overflow runoff
from the existing Garvey Avenue Underpass storm drain system that is unable to be pumped out by the
existing pump system or captured by the proposed Maxson Place Storm Drain. Flows greater than the
pump’s capacity will flow over the weir and through the tilted wedgewire screen to remove sediment,
debris, and floating organic contaminants. A proposed 30-inch RCP will convey flows from the weir box
to the proposed Infiltration Basin 2.

1 A 12-inch pump discharge line will be installed conveying the storm water from the existing pump
discharge sump to a new bottomless drop inlet located on the street gutter on Maxson Road south of the
railroad tracks. A small amount of stormwater will be able to percolate under the drop inlet through a
gravel layer and into the soil. During storm events, most of the stormwater entering the bottomless drop
inlet will bubble up to the gutter of Maxson Road and flow southward in the existing street gutter to an
existing catch basin. A 15-foot wide easement in the private property along the railroad right-of-way will
be required for installation of the discharge line.

Two alignment alternatives were considered for the proposed Maxson Place Storm Drain. The alignment
alternatives analysis includes discussion of traffic impacts, potential utilities conflicts, and cost
comparison.

] Alternative #1: The proposed Maxson Place Storm Drain will convey runoff from the intersection of
Maxson Place and Garvey Avenue eastward within the right-of-way of Garvey Avenue. The proposed
storm drain will connect with the existing MTD 562 system at Durfee Avenue just south of Garvey
Avenue.

"] Alternative #2: The proposed Maxson Place Storm Drain will convey runoff from the intersection of
Maxson Place and Garvey Avenue southward within a new storm drain easement located in an existing
private alleyway. The proposed storm drain will connect with the existing MTD 562 system at the
intersection of Durfee Avenue and Stoddard Way. Storm drain easements will be needed for two (2)
parcels, and Temporary Construction Easements (TCEs) will be needed within these two (2) parcels for
installation of the pipe.
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2 DESIGN ELEMENTS

This section provides an overview of the project design details.

2.1 Configuration

The following table is a summary of the project configuration:

Project Configuration Summary

BMP Type: Infiltration Facility
Infiltration Footprint Area: 0.3 ac

Ponding Depth: 15 ft

Media Layer Depth: 0.5 ft

Media Layer Porosity: 0.34 ft
Underdrain Layer Depth: 0 ft

Underdrain Layer Porosity: 0 ft

Calculated Storage Volume

Module-generated
Storage Volume: 4.5510 ac-ft

Please upload a description and detailed schematic of the project layout including its anticipated
footprint and key components such as, but not limited to: inlets, outlets, diversion point,
recreational components, nature-based components, pumps, treatment facilities, underdrains,
conveyance, above ground improvements, and other project components.

Attachments for this Section

Schematic of Proposed Diversion Schematic of Proposed Diversion

Structure.pdf Structure
Schematic of BMP.pdf Schematic of BMP
2.2 Capture Area

The size and land uses of the capture area upstream of a project plays an important role in its
water quality and water supply benefits. The capture area information here is used by the Module
for scoring:

Capture Area Summary

Capture Area: 77.94 ac
Impervious Area: 61.07 ac
Pervious Area: 16.87 ac

The following table is a summary of the land use breakdown for the area that drains to the project:
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Land Use Type Percent Impervious

Multi Family Residential 34.19 % 20.88
Commercial 17.88 % 10.92
Institutional 9.71 % 5.93
Multi Family Residential 16.27 % 9.94
Industrial 1.89 % 1.15
Multi Family Residential 20.06 % 12.25

Attachments for this Section

Land Use Capture Area.pdf

2.3 Diversion

Diversion Structures generally apply to ‘off-line’ regional projects where stormwater is diverted from a
major water conveyance (e.g., gravity main) and directed to the project at a predetermined maximum
rate. Smaller distributed projects, like bioretention, do not normally utilize these devices.

Does the project have a diversion structure?

No

The following table provides details on the diversion type and maximum diversion rate:

Diversion Details
‘ Type of Diversion Typical Max Diversion Rate (cfs)

Estimated Average Inflow Captured by Project:
N/A cfs
Description of Diversion:

N/A

2.4 Site Conditions & Constraints

Please provide an upload for each of the attachments below that describes the methods, outcomes
and how the information will be incorporated into the project design.:

The Geotechnical Engineering Report prepared by Terracon provides information and geotechnical
engineering recommendations relative to subsurface soil conditions, earthwork, pavement design and
construction, groundwater conditions, infiltration systems, and excavation and shoring considerations.

The hydraulic analysis used project as built for the general geometry of the existing storm drain systems
and computed the hydraulic grade line (HGL) and energy grade line (EGL) using the computer program
FO515P, developed and accepted by the LACFCD and titled Water Surface Pressure Gradient (WSPG).
The hydrology and hydraulics analysis relevant to the drainage areas were conducted. Hydrologic
studies within Los Angeles County are required to use the modified rational method (MODRAT)
developed by the LACFCD. The Los Angeles County Department of Public Works (LACDPW)
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developed a Hydrology Manual (2006) which outlines the methodology used for conducting a hydrologic
analysis.

Does the project involve LACFCD infrastructure, facilities, or right-of-way?
Yes

Please see the following attachments for additional details on geotechnical, hydrology, right-of-
way and/or LACFCD, and utility conditions.

Attachments for this Section

Geotechnical Report.pdf Geotechnical Engineering Report

Attachments for this Section

Hydrology Report.pdf Hydraulic Calculation and Analysis

‘ Attachments for this Section

Garvey Conceptual Approval.pdf

‘ Attachments for this Section

From the preliminary design report, here
Existing Conditions.pdf is a summary of existing conditions for
the Project site.
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2.5 Cost

The following tables provide details on the project’s capital and annualized costs:

Capital Cost Breakdown

Construction Cost: $ 4,000,000.00

Planning and Design Cost*  $ 100,000.00

*Includes early concept design, pre-project monitoring, feasibility study development, site investigations,
formal project design, intermediate and project completion audits, CEQA and other environmental impact
studies and permitting.

Annual Cost Breakdown

Annual Maintenance Cost: $ 10,000.00

Annual Operation Cost: $ 4,000.00
Annual Monitoring Cost: $ 3,000.00
Project Life Span: 50 years

The following table provide details on calculated life-cycle costs for the project (either calculated
the Module, or estimated by the Project Developer).

Note: these life-cycle costs are used in Section 4.3 of this output for Water Supply Benefit scoring.

Module-generated
Life-Cycle Cost for Project* $ 4,507,896.31

Annualized Cost for Project* $ 187,876.76

Module-generated

Use Project Developer estimate instead?  No

Custom Value specified by User: N/A

Please provide a description of methods

used to calculate Life Cycle costs, and

attach supplemental information with N/A
details of the methodology, assumptions

and calculations:

Supporting PDF See attachment if applicable.

*Applies an annual discount rate as a static rate equal to 3.375%. The only costs not included in total life-
cycle cost are the dismantling and replacement costs at the end of life.

2.6 Schedule
Provide a preliminary schedule required to design, permit, construct, operate, and maintain the
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Project:

‘ Schedule

‘ Milestone Name Completion Date

Grant Application and Submittal 12/15/2019
Advertise for Construction 02/29/2020
Construction Assistance 06/30/2020
Completion of Construction 08/01/2020

2.7 Monitoring

This section provides an overview of monitoring data related to the project.
Has any monitoring data been compiled related to the project?

Yes

Please provide an overview of the monitoring performed to date:
Preliminary Design Study prepared by CWE.

Please upload a monitoring plan to measure the effectiveness of the proposed project once
completed, including metrics specific to the identified benefits. Also attach supplemental
information on monitoring conducted to date, if applicable.

‘ Attachments for this Section

Garvey Monitoring Plan.pdf

280&M

Provide an overview of the plan for how operations and maintenance of the Project will be carried
out. Identify the responsible party and describe any technical expertise required for O&M.

Maintenance personnel shall be trained for the tasks involved in maintaining the infiltration gallery and
hydrodynamic separator. All maintenance personnel assigned to work inside of the infiltration gallery or
hydrodynamic separator shall be OSHA certified in confined space entry. The responsible party for
maintenance will be the City of El Monte Department of Public Works.

Attachments for this Section

Operations-Maintenance-Plan.pdf Operations and Maintenance Plan
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3 WATER QUALITY BENEFITS

This section provides an overview of project elements related to water quality benefits, including
calculations used for Section A (Water Quality Benefits) of SCW Project Scoring Criteria.

3.1 24-hour Storm Capacity

Please enter information below regarding key parameters of the project’s capacity. The Module
will use those values to estimate the 24-hour capacity:

24-hour Storm Capacity Breakdown

Effective Draw Down Rate: 3.5in/hr

Stormwater Use During 24-hr

Design Event: 0 gal

Calculated 24-hour Storm Capacity

Module-generated
24-hr Capacity: 6.6510 ac-t

Use Project Developer No
estimate instead?

Custom Value specified by
User: NiA

Please provide a description

of methods used to calculate
24-hour capacity, and attach
supplemental information N/A
with details of the

methodology, assumptions

and calculations.
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3.2 Event-based Design Details

n this section, details regarding the project inlets and outlets are provided, along with estimates generated
for the project design event. The event-based information is envisioned as basic estimates that would be
generated during the project design, and will support review of the project details.

Estimated Total Inflow Volume during Design Event:
6.83 ac-ft

Describe the event used for project design. Describe the portion of the peak inflow that would be
retained by the project through infiltration, capture, diversion, use, or other means. Tooltip for
‘Treatment Description’ under outlets:

50-year 24-hour storm event.

Describe whether and how the 85th percentile is being captured/diverted. If not, is there
opportunity to do so? If feasible but not incorporated, explain why. If not feasible, explain why.

The 85th percentile is 75,289 cubic feet, or 1.73 acre-feet in volume. This amount will be captured
because the designed capacities of Infiltration Basin 1 and Infiltration Basin 2 will be 563,000 gallons
and 691,000 gallons respectively, which equates to the 50-year storm event capacity. The 85th
percentile volume will be captured/diverted. The two infiltration basins will provide a storage capacity of
roughly 1.5 million gallons.

The following tables detail inflow and outflow from the project during the design event:

e

Estimated Max Total
Inflow Rate (cfs) Inflow (ac-ft)
78.12 cfs 17.48 ac-ft
32.16 cfs 6.31 ac-ft
48.79 cfs 10.59 ac-ft
4.89 cfs 0.62 ac-ft
26 cfs 5.18 ac-ft
14.93 cfs 2.82 ac-ft
31.3 cfs 4 .84 ac-ft

[ Percent of
Estimated Max Treatment
Outflow Rate (cfs) i e

Filtration soil group: Handford fine
sandy loam with an infiltration rate
ranging from 1 to 3 inches per
0.09 cfs Yes hour. If the infiltration exceeds 2.4 100 %
inches per hour, the runoff will be
fully treated prior to infiltration to
protect water quality.
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Describe the methods used to generate estimates:

Hydrology Calculations prepared for the project in the Preliminary Design Report. Used the modeled
50-year rainfall input and output results from the Peak Flow Hydrologic Analysis for 17247 Garvey GS.

Attachments for this Section

Peak Flow Hydrolic Analysis.pdf Ef)ecljkelﬂow Hydrologic Analysis 50 year
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3.3 Long-term Performance

This section present details of the calculation of long term (10-year) water quality benefit for Section
A.1.2 (Water Quality Benefit) of SCW Project Scoring Criteria. These estimates were either generated
by the Module using a 10-year hourly simulation with the Watershed Management Modeling System
(WMMS), or generated by the Project Developer.

The following tables present selected primary and secondary pollutants and calculated reductions
for water quality benefit per Section A.1.2 (Water Quality Benefit) of SCW Project Scoring
Criteria.

Note: these estimates are based on the hourly 10-year WMMS simulation performed by the Module, or
as estimated by the Project Developer.

‘ Primary Pollutant

Primary Pollutant Total Zinc

ggg;i‘rfgm Method used for  y1othod 2 (% Load Reduction)

Justification for selecting

Primary Pollutant WMMS model output for WMP.
Calculated 10-year Pollutant 99.6

Reduction :

Use Project Developer

estimate instead? No
Own Value N/A
Justification for using own
value N/Ai
‘ Secondary Pollutant
Secondary Pollutant Bacteria
Reduction Method used for .
Scoring Method 2 (% Load Reduction)

Justification for selecting
Secondary Pollutant WMMS model output for WMP.

Calculated 10-year Pollutant 85.9

Reduction

Use Project Developer No
estimate instead?

Own Value N/A
Justification for using own

value N/A
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The following table presents calculated water quality benefit achieved by the project based on the
hourly 10-year WMMS simulation performed by the Module, for all the simulated pollutants.

Note: this output includes all pollutants and methods, including those not selected as Primary or
Secondary for scoring.

Metr;od 1 Method 2 Metr;od 3
Pollutant (% (% Load (%
Name Concentration Re ((j)u ction) Exceedance

Reduction Reduction
Total Zinc 96.9 % 99.9 % N/A
Total Copper 94.4 % 99.8 % N/A
Total Lead 96.1 % 99.8 % N/A
Total
Nitrogen 38.2 % 97.3 % N/A
Total 38.5 % 97.3 % N/A
Phosphorous ' '
E.coli 39.7 % 97.4 % N/A
Toxics N/A N/A N/A
Chloride N/A N/A N/A
Trash N/A N/A N/A

N/A = Modeling results not available from Projects Module, must
be manually generated by user
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The following table presents inflow and outflow details for calculated water quality benefit
achieved by the project based on the hourly 10-year WMMS simulation performed by the Module,
for all the simulated pollutants.

Note: this output includes pollutants not selected as Primary or Secondary for scoring, and reduction
methods not selected for scoring.

Minimally
Outflow
Runoff from| Treated . . %
Metric Capture Outflow g?glg\g’t IlrrlmtIZt Pfrrcg)'r;ct bRe%lig?gE Reduction
Area from J OthI = y Frol by Project
Project

Runoff
Volume 24.871 1.088 24.871 1.088 23783  95.624 %
(ac-ft) _
(Tlfgt?t)z'”c 410.850 12.720 410.850 12.720 308.130  96.904 %
ths' Zinc 27.788 0.038 27.788 0.038 27.750  99.865 %
(leg?t)co"per 94.410 5.300 94.410 5.300 89.110  94.386 %
ggts' Copper 4 355 0.016 6.386 0.016 6.370  99.754 %
(TJ’;;‘I'_)'-ead 81.550 3.180 81.550 3.180 78.370  96.101 %
ggg' Lead 5515 0.009 5515 0.009 5506  99.829 %
Total
Nitrogen 5.148 3.184 5.148 3.184 1.964  38.154 %
(mg/L)
Total
Nitrogen 348.195 9.423 348.195 9.423 338.772  97.294 %
(Ibs)
Total
Phosphorous  0.809 0.498 0.809 0.498 0311  38.460 %
(mg/L)
Total
Phosphorous  54.709 1.473 54.709 1.473 53.236 97.307 %
(Ibs)
@/ﬁ%b mi)  1-746E¥005 1.052E+005 1.746E+005 1.052E+005 6.938E+004 39.749 %
E.coli (#) 5.354E+013 1.412E+012 5.354E+013 1.412E+012 5.213E+013 97.364 %
Toxics N/A N/A N/A N/A N/A N/A
Chloride N/A N/A N/A N/A N/A N/A
Trash N/A N/A N/A N/A N/A N/A

N/A Modeling results not available from Projects Module, must be manually generated by
user
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4 WATER SUPPLY BENEFITS

This section provides an overview of project elements related to water supply benefits, including
calculations used for Section B (Significant Water Supply Benefits) of SCW Project Scoring Criteria.

4.1 Water Supply Nexus

Please describe and clearly justify the nexus between water supply and the stormwater and/or
urban runoff that is captured/infiltrated/diverted by the Project:

The stormwater and urban runoff that is captured by the Project will be infiltrated into the groundwater
supply through two infiltration basins. The Water Supply Benefit claimed will result from increasing
water supply as 24.871 ac-ft of annual inflow will be infiltrated.

Does this project capture water for onsite irrigation use?
No

Description of onsite use by the project:

Does this project capture water used for water recycling by a wastewater treatment facility?
No

Description of water recycling by the project:

Is the project connected to a managed water supply aquifer?

Yes

If Yes, managed Aquifer Name:

Main San Gabriel Basin (aquifer)

If this project is augmenting groundwater supply, please provide confirmation that the agency
managing the groundwater basin concurs with the added benefit.

Attachments for this Section

‘ Attachment Name Description

Data on the infiltration basins and

Infiltration Basin Confirmation.pdf benefits
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4.2 Benefit Magnitude

Project Scoring Criteria Section B is based upon estimates of annual average water supply benefit. Water
supply benefit can include, but is not limited to, water diverted to a separate groundwater recharge
facility, into a water treatment plant, to a sanitary sewer to be converted into recycled water, etc. This
section provides documentation of estimates of annual average water supply benefit.

Average dry weather inflow to project:
0 cfs
Describe the methods used to estimate average dry weather inflow to the project:

The infiltration basins will be filled during a storm event. Dry weather flow, if any, would be diverted
using the current infrastructure, a sump pump. Thus, inflow is expected to be 0.

The following tables present calculated annual inflow the project.

Note these estimates are based on an hourly 20-year hourly WMMS simulation performed by the
Module, or as estimated by the Project Developer.

Module-generated
annual average inflow to project: AT el
Use Project Developer estimate No
instead?
Custom Value specified by User: N/A

Please provide a description of
methods used to calculate water N/A

supply inflow values

Supporting PDF See attached PDF if

applicable.

The following tables present calculated annual average capture by the project, which is used for
the Section B2 scoring calculation (Benefit Magnitude of SCW Scoring Criteria).

Note these estimates are based on an hourly 20-year hourly WMMS simulation performed by the
Module, or as estimated by the Project Developer.

Module-generated

annual average capture for water 23.783 ac-ft
supply:
Use Project Developer estimate No
instead?
Custom Value specified by User: N/A
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Please provide a description of
methods used to calculate water N/A
supply benefit

Supporting PDF See attached PDF if

applicable.

4.3 Cost Effectiveness

Project Scoring Criteria Section B2 incorporates life-cycle costs. The cost-effectiveness for water supply
benefit is calculated from other sections in the Module. The calculation for B2 scoring is based on a
numerator of life-cycle cost (from Design Elements > Cost) and a denominator of annual average benefit
magnitude (from Water Supply > Benefit Magnitude).

Module-generated
water supply cost-effectiveness: $7,899.59 per ac-t
Use Project Developer estimate No
instead?
Custom Value specified by User: $ N/A
Justification N/A
See attached PDF if

Supporting PDF applicable.
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5 COMMUNITY INVESTMENT BENEFITS

This section provides an overview of project elements related to community investment benefits, which
are used in calculations for Section C (Community Investment Benefits) of SCW Project Scoring
Criteria.

The following table details the project’s community investment benefits:

Community Investment

‘ Investment Type Applicable? Detailed Description

Each year during the rainy season,
flooding occurs in the Garvey Avenue

Does this project improve flood underpass due to changes in land
management, flood conveyance, or Yes use over time. The Project will
flood risk mitigation? mitigate the flooding and properly

infiltrate the runoff to the
groundwater aquifer.
Does this project create, enhance,

or restore park space, habitat, or No N/A
wetland space?
Does this project improve public No N/A

access to waterways?
Does this project create or

enhance new recreational No N/A
opportunities?

Does this project create or No N/A
enhance green spaces at school?

Does this project reduce heat local No N/A

island effect and increase shade?

Does this project increase shade

or the number of trees or other No N/A
vegetation at the site location?
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6 NATURE-BASED SOLUTIONS

This section provides an overview of project elements that leverage nature-based solutions, which are
used in calculations for Section D (Nature-Based Solutions) of SCW Project Scoring Criteria.

Does this project implement natural processes?

Yes

Natural Processes Description:

The Project mimics natural processes to slow, detain, capture, and absorb/infiltrate water.

Does this project utilize natural materials?

No

Natural Materials Description:

The infiltration basins are underground, but they utilize sands and soils which are natural for filtration.

Description of how nature-based solutions are utilized to the maximum extent feasible. If nature-
based solutions are not used, include a description of what options where considered and why they
were not included.

Nature-based solutions are not used because this is an improvement project which aims to place
infiltration basins underneath the existing roadway. There is not a possibility to install nature based
solutions at this time. Additionally, as all of the design work has been completed it is not cost effective
to make changes under this current project. There is a possibility to propose a second phase or
additional project in the future to add landscaping to the median near the underpass.

The following table details the impermeable area removed by the project:

Removed Impermeable Area by Project

Pre-Project Impervious Area: Post-Project Impervious Area:

0 ac 0 ac
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7 LEVERAGING FUNDS & LOCAL SUPPORT

This section provides an overview of the project’s funding and community support, which are used in
calculations for Section E (Leverage Funds and Community Support) of SCW Project Scoring Criteria.

7.1 Cost Share
Is additional funding being provided as a Cost Share for this project?
No

The following is a summary of what other sources of funding were explored and/or why funding
could not be secured through these other sources:

The Project was awarded funds from the EPA and the OES Grant, however, due to the time frame that
has elapsed, funds are no longer available for the Project. The City of El Monte is prepared to allocate
$500,000 toward this Project, however, this funding is not proposed as a Cost Share.

The following table details the additional funding attained for the project:

Additional Funding

None provided

SCW Feasibility Study Report Page 24 of 34



7.2 Local Support
Please describe the Outreach Plan conducted for this project:

The City implemented an emergency response team with staff from the Water and Wastewater Service
Department to shut down the underpass during heavy rain events to mitigate flood hazards. The road
closure on Garvey Avenue underpass between Valley Boulevard and Durfee Avenue impacts the nearby
residents, businesses, schools, and commuters from surrounding cities that use this route for I-10
Freeway access. The local businesses that rely on the underpass for access have been impacted by the
yearly underpass flooding.

The frequent flooding causes the AC road pavement to deteriorate faster than its expected useful life.
Frequent maintenance is required to clean up the debris accumulated in the pump sump and on the
roadway after a heavy storm, patch the broken AC pavement, and increased routine pump maintenance
to ensure proper operation of the Garvey Avenue underpass system.

The goal of the outreach is to build community support for the project and to avoid potential detractors.
The stakeholder events will be used to articulate the technical and policy aspects of the installation. The
community-wide public education and outreach events will be developed, promoted, and hosted near the
Project site. The goal of the proposed outreach is also to increase the perception that this Project is
proceeding well and to manage expectations around what the project will really take. During outreach,
feedback and comments will be solicited. The method for addressing their feedback will be discussed so
that everyone understands the process.

The audience targeted during outreach includes the following:

] Local mobile home park residents and property managers;

[l Local residents within a 500-foot radius of the project;

U] Faculty, students, and parents of Madrid Middle School;

] Local business owners within a 500-foot radius of the project; and
[l Surrounding communities and commuters.

To communicate effectively, mostly the logistics of the project (the “how’”) will be outlined and less
focus will be given on the objectives (the “what’). The tone used will be helpful, accessible (avoid
jargon), transparent, and progressive. Two primary user experiences have been identified and will be
used to communicate with the target audience. These two primary user experiences are as follows:

The main message to be conveyed through the outreach is that this project will help with flooding
remediation and more sustainable groundwater recharge. The project will be summed up as a project that
involves conveying stormwater to the existing storm drain system and a stormwater infiltration area.

The outreach program will provide the logistics of the project, including design and construction
schedule and dates. Frequently asked questions regarding the logistics will be addressed related to the
duration of the road closure, impacts of the road closure for the businesses and residents nearby,
concerns about dust, noise, safety, etc.

Does this demonstrate strong local, community-based support?

Yes

The following table details the support by local, community-based organizations for the project
(also see attachments):
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Local Support

Madrid Middle School,
Mountain View School District

Community Members

Amigos de los Rios

SCW Feasibility Study Report

Faculty, students, and parents
of Madrid Middle School
advocate for the Project to
improve street conditions
during the rainy season,
ultimately resulting in safer
road conditions and fewer
traffic disturbances.

Letter demonstrating support
from various community
stakeholders, such as nearby
businesses and residents, who
were canvassed within a 0.5-
mile radius of the project
location for the Garvey Avenue
project.

Letter of support from Amigos
de los Rios, Emerald Necklace,
908 E. Altadena Dr., Altadena,
California.

Madrid Letter of Support for
Drainage Improvement
Project.pdf

Local Support signatures
and addresses - Garvey - El
Monte.pdf

Amigios De Los Rios Letter
of Support.pdf

Page 26 of 34



8 ADDITIONAL FEASIBILITY INFORMATION

This section presents additional information regarding project feasibility and technical details gathered
during project design and feasibility assessment.

8.1 Environmental Documents and Permits

Discuss what potential environmental documentations (e.g. CEQA, NEPA, etc.) will be required or
has been completed for the Project. Describe potential permitting challenges and associated time
requirements and costs.

The City of El Monte prepared an Initial Study Draft culminating in a Mitigated Negative Declaration for
the Project in February of 2018. The US Environmental Protection Agency prepare an Environmental
Assessment for the Project in 2016. As the Project is owned by the City, no potential permitting
challenges are foreseen at this time.

‘ Attachments for this Section

o Initial Study/Mitigated Negative
18-02-21 IS MND FINAL.pdf Declaration
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8.2 Vector Minimization

This following provides details on vector minimization strategies.
Does the project have vector minimization plan?

Yes

Please see an attachment with proposed vector minimization plan.

Attachments for this Section

ChecklistforVectorPreventioninBMPs.pdf

8.3 Alternatives Studied

Describe alternatives that were considered and evaluated as part of the Project development:

No-action: Under the no-action alternative, the Garvey Avenue underpass pump station would not be
replaced, and new stormwater drain lines would not be constructed. The stormwater pump and drainage
facilities would remain inadequate and unable to sufficiently convey stormwater from the underpass.
Flooding in the underpass during the rainy season would continue, and city personnel would have to
close the road when it floods and tow motor vehicles that become trapped in the flood waters.

Optimum Utilization of Existing Facility: Use of the existing system with no structural change cannot be
optimized to improve the current situation.

New Construction Alternatives: Only one construction alternative, as detailed in Section A, has been
proposed by the City of El Monte. No other construction alternative will meet the scope of the project.

8.4 Effectiveness
Describe the effectiveness of similar types of projects already constructed if applicable:

The LA County District of Public Works has facilitated and planned many multi-benefit stormwater
quality projects such as that proposed at Garvey Avenue. One example is the proposed East Los
Angeles Sustainable Median Stormwater Capture Project (Project) located in the unincorporated area of
East Los Angeles (East LA), in Landscape Maintenance District Zone 35, which will improve water
quality, increase water supply and enhance recreation and the community. This Project will capture and
infiltrate approximately 21 acre-feet of urban and stormwater runoff from a 3,000-acre tributary area of
mostly residential and commercial land areas. Underground infiltration galleries are effective in diverting
stormwater, mitigating flood hazards and risk, and recharging the local aquifer.

8.5 Legal Requirements and Obligations

Describe any legal requirements or obligations that may arise as a result of constructing the
Project and how these requirements will be satisfied:

This is a street improvement project. No obligations expected at this time.
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8.6 Technical Reports

Please upload additional technical reports related to this project not provided above.

‘ Attachments for this Section

Appendix A - EJ SCREEN.pdf
Appendix B - Letters to Agencies and
Tribes part 1.pdf

Appendix B - Letters to Agencies and
Tribes part 2.pdf

Appendix C - USFWS Materials.pdf
Appendix D - Air Quality.pdf
Approved-El monte signed FONSI-
12-23-16.pdf

8.7 Other

Provide any additional information related to the Project as necessary:

N/A
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9 SCORING

This section summarizes scoring calculations generated by the Module. All Regional Program Projects
must meet the Threshold Score of 60 points or more using the following Project Scoring Criteria to be
eligible for consideration.

Note: all scoring estimates are considered preliminary and subject to review and revision by the
Scoring Commiittee.

Preliminary Estimated

Project Score:

61 points

The following graphics summarize the project scoring. The first graphic shows the components of the
project score, based on the different scoring sections. The second graphic shows the percent of
maximum score achieved by the project within each scoring section.
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The following table details the scoring calculated for the project, along with the scoring thresholds from

the SCW Project Scoring Criteria:

Scoring

Section

Water Quality
Wet + Dry
Weather

Part 1

Water Quality
Wet + Dry
Weather

Part 2

Water Supply
Part 1

Water Supply
Part 2

Community
Investment

Nature Based
Solutions

Leveraging
Funds Part 1

SCW Feasibility Study Report

Project
Score

20

30

N/A

Max
Score

20

30

13

12

10

15

Cost Effectiveness = (24-hour BMP Capacity) /

Scoring Criteria Thresholds

(Construction Cost in $Millions)

<0.4 = 0 points
0.4-0.6 = 7 points
0.6-0.8) = 11 points
0.8-1.0 = 14 points
>1.0 = 20 points

Primary Pollutant Reduction:

>50% = 15 points
>80% = 20 points

Secondary Pollutant Reduction:

>50% = 5 points
>80% = 10 points

>$2500/ac-ft = 0 points
$2,000-2,500/ac-ft = 3 points
$1500-2,000/ac-ft = 6 points
$1000-1500/ac-ft = 10 points
<$1000/ac-ft = 13 points

<25 ac-ft/lyear = 0 points

25 - 100 ac-ft/year = 2 points
100 - 200 ac-ft/year = 5 points
200 - 300 ac-ft/year = 9 points
>300 ac-ft/lyear = 12 points

e One Benefit = 2 points

Three Benefits = 5 points

¢ Six Benefits = 10 points

Implements natural processes or mimics natural
processes to slow, detain, capture, and absorb/infiltrate
water in a manner that protects, enhances and/or
restores habitat, green space and/or usable open space
= 5 points

Utilizes natural materials such as soils and vegetation
with a preference for native vegetation = 5 points
Removes Impermeable Area from Project (1 point per
20% paved area removed) = 5 points

o >25% Funding Matched = 3 points
e >50% Funding Matched = 6 points
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The Project demonstrates strong local, community-based
support and/or has been developed as part of a partnership
with local NGOs/CBOs.

Leveraging
Funds Part 2 4 4

e U
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10 ATTACHMENTS

Attachments are bundled and organized in the following pages, with cover pages between each
subsection.

Please note — at a minimum, a feasibility study must attach the following:

A Location Map
A Schematic with Proposed Footprint and Key Components
A Map of the Capture Area (Tributary Map)

Technical Reports (e.g. soil report, hydrology report, hydraulic study, utility search, survey, PEIR,
EIR, monitoring data, etc.)
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ATTACHMENTS FOR SECTION 1.1:

OVERVIEW




ATTACHMENTS FOR SECTION 1.2:

PROJECT LOCATION




GARVEY AVENUE GRADE SEPARATION DRAINAGE IMPROVEMENT PROJECT

GENERAL NOTES

1.

10.

1.

12.

13.

14.

SPECIFICATIONS:  ALL WORK SHALL CONFORM TO THE LATEST EDITION AND SUPPLEMENTS
OF “THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION”(GREENBOOK).

THIS IMPROVEMENT CONSISTS OF WORK CALLED FOR ONLY ON THIS PLAN.

INSPECTION: ALL WORK AND MATERIALS SHALL BE INSPECTED BY THE CITY OF EL MONTE
INSPECTOR OF PUBLIC WORKS DURING CONSTRUCTION PURSUANT TO LATEST EDITION OF
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK) AND THE
COUNTY OF LOS ANGELES STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION AS
APPLICABLE. CALL (626) 580—2058 BEFORE NOON OF THE WORKING DAY BEFORE THE
FIRST SCHEDULED DAY OF CONSTRUCTION.

PRIOR TO THE START OF ANY CONSTRUCTION, DEMOLITION, REMOVALS, SAWCUTTING, OR
INSTALLATION OF TRAFFIC CONTROL THE CONTRACTOR SHALL MEET WITH THE INSPECTOR TO
DISCUSS SAFETY, TRAFFIC CONTROL REQUIREMENTS, PUBLIC ACCESS, CONSTRUCTION IMPACT
MITIGATION, REMOVAL LIMITS, AND CONTRACTOR’S PLANNED SEQUENCING OF OPERATIONS.
PRIOR TO OR AT THE PROJECT PRECONSTRUCTION MEETING THE PERMITTEE OR ITS
CONTRACTOR SHALL PROVIDE THE INSPECTOR TWO SETS OF FULL-SIZE PLANS AND
MAINTAIN ONE SET OF FULL—-SIZE PLANS AT THE SITE DURING CONSTRUCTION.

THE CONTRACTOR, IN CONFORMANCE WTH LOS ANGELES COUNTY STANDARDS SHALL
POTHOLE EXISTING SUBSURFACE INSTALLATIONS CARRYING UNSTABLE SUBSTANCES TO
DETERMINE THEIR LOCATIONS AND ELEVATIONS BEFORE COMMENCING EXCAVATION.

UNDERGROUND SERVICE ALERT: BEFORE COMMENCING ANY EXCAVATION, THE CONTRACTOR
SHALL OBTAIN AN UNDERGROUND SERVICE ALERT (USA) INQUIRY I.D. NUMBER BY CALLING

(800) 227-2600. TWO WORKING DAYS SHALL BE ALLOWED AFTER THE I.D. NUMBER IS
OBTAINED AND BEFORE THE CONTRACTOR STARTS THE EXCAVATION WORK SO THAT UTILITY
OWNERS CAN BE NOTIFIED. IF THE UTILITY OWNER IS THE CITY OF EL MONTE, A
CONFIRMATION NUMBER INDICATING THE CITY HAS BEEN NOTIFIED SHALL BE OBTAINED BY
USA AND/OR THE CONTRACTOR FROM THE APPROPRIATE CITY DEPARTMENT. THE 1.D.
NUMBER TOGETHER WITH THE DATE ACQUIRED SHALL BE REPORTED TO THE BUREAU OF
CONTRACT ADMINISTRATION WHEN CALLING FOR INSPECTION. I.D. NUMBERS WILL NOT BE
GIVEN MORE THAN 10 DAYS BEFORE STARTING EXCAVATION WORK.

AT LEAST THIRTY (30) DAYS BEFORE THE START OF CONSTRUCTION  THE
CONTRACTOR/ENGINEER SHALL CONTACT THE CITY OF EL MONTE PUBLIC WORKS
DEPARTMENT TO VERIFY THAT THERE IS NO PROPOSED PROJECT IN THIS AREA.

NOTIFICATION: AT LEAST TEN (10) DAYS BEFORE THE START OF CONSTRUCTION, THE
CONTRACTOR SHALL NOTIFY, IN WRITING, ABUTTING PROPERTY OCCUPANTS OF THE
PROPOSED CONSTRUCTION START DATE. A COPY OF SAID WRITTEN NOTIFICATION SHALL BE
PROVIDED TO THE PUBLIC WORKS INSPECTOR FOR APPROVAL BEFORE THEY ARE
DISTRIBUTED TO THE OCCUPANTS OF THE ABUTTING PROPERTY.

ADVANCE CONSTRUCTION NOTICE SIGNS:

IN ADDITION TO SIGNS REQUIRED BY THE PROVISIONS OF THE ‘“WORK AREA TRAFFIC
CONTROL HANDBOOK” (WATCH), LATEST EDITION, FURNISH AND PLACE SIGNS FOR GIVING
ADVANCE NOTICE TO MOTORISTS OF TRAFFIC DISRUPTION AS PART OF THIS PROJECT.

TRAFFIC CONTROL SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE “WORK
AREA TRAFFIC CONTROL HANDBOOK” (WATCH).

CONSTRUCTION STAKES FOR CURB AND LONGITUDINAL GUTTER, WITH GRADE LESS THAN
0.50%, SHALL BE SET AT 12.5 FEET ON CENTER.

IN ADDITION TO THE CONSTRUCTION OF PAVEMENT SHOWN HEREON, WORK REQUIRED UNDER
THIS PLAN WILL ALSO INCLUDE THE CONSTRUCTION OF PERMANENT TRENCH RESURFACING IN
ALL AREAS WHERE UTILITY LINES HAVE BEEN INSTALLED TO SERVE THIS DEVELOPMENT.
CONDITIONS OF TRENCH BACKFILL AND RESURFACING SHALL BE AS SPECIFIED ON THE
EXCAVATION  PERMIT. PAVING OF ROADWAY AREAS SHALL BE WITHHELD UNTIL
CONTEMPLATED UTILITY CHANGES OR INSTALLATIONS HAVE BEEN MADE UNDER CITY PERMIT.

REPAIR AND/OR REPLACE ANY EXISTING BROKEN OR OFF—GRADE PAVEMENT, CONCRETE
CURB, GUTTER OR SIDEWALK IMMEDIATELY ADJACENT TO OR WITHIN THE AREA OF THIS
IMPROVEMENT SATISFACTORY TO THE CITY ENGINEER.

SURVEY MONUMENT PRESERVATION IS REQUIRED AND SHALL INCLUDE SUBMITTAL OF PRE
AND POST CONSTRUCTION SURVEY MONUMENT TIES TO BOTH HORIZONTAL AND VERTICAL
CONTROL POINTS PUBLISHED IN THE LOS ANGELES CITY ENGINEER FIELD BOOKS AND
PRECISE BENCHMARK BOOKS. THIS DOES NOT RELIEVE THE CONTRACTOR OF FULFILLING
ANY ADDITIONAL REQUIREMENTS SET FORTH BY SECTIONS 2—-9.1 AND 2-9.5 OF THE LATEST
EDITION OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION (GREENBOOK

AND BROWN BOOK).
NOTICE TO CONTRACTOR

CONTRACTOR AGREES THAT HE SHALL ASSUME SOLE AND COMPLETE RESPONSIBILITY FOR
JOB SITE CONDITIONS DURING THE COURSE OF CONSTRUCTION OF THIS PROJECT, INCLUDING
SAFETY OF ALL PERSONS AND PROPERTY: THAT THIS REQUIREMENT SHALL APPLY
CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS; AND THAT THE
CONTRACTOR SHALL DEFEND, INDEMNIFY AND HOLD THE OWNER AND THE ENGINEER
HARMLESS FROM ANY AND ALL LIABILITY, REAL OR ALLEGED, IN CONNECTION WITH THE
PERFORMANCE OF WORK ON THIS PROJECT, EXCEPTING FOR LIABILITY ARISING FROM THE
SOLE NEGLIGENCE OF THE OWNER OR THE ENGINEER.

THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITIES OR STRUCTURES SHOWN ON
THESE PLANS ARE OBTAINED BY A SEARCH OF AVAILABLE RECORDS. TO THE BEST OF OUR
KNOWLEDGE, THERE ARE NO EXISTING UTILITIES EXCEPT THOSE SHOWN ON THESE PLANS. THE
CONTRACTOR IS REQUIRED TO TAKE ALL PRECAUTIONARY MEASURES TO PROTECT THE
UTILITIES SHOWN, AND ANY OTHER LINES OR STRUCTURES NOT SHOWN ON THESE PLANS AND
IS RESPONSIBLE FOR THE PROTECTION OF OR ANY DAMAGE TO THESE LINES OR STRUCTURES.
CONTRACTOR SHALL POTHOLE AND FIELD VERIFY ACTUAL LOCATIONS AND ELEVATIONS OF

POTENTIAL UTILITY CROSSINGS.
CONTRACTOR SHALL VERIFY ALL CONDITIONS AND DIMENSIONS AND SHALL REPORT ALL
DISCREPANCIES TO THE ENGINEER PRIOR TO COMMENCEMENT OF WORK.
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UTILITY PROVIDERS

AT&T CALIFORNIA

271 NORTH CARMELS AVENUE
PASADENA, CA 91107—-3641
CONTACT: ARMAND DABUET
EMAIL: AD1767@ATT.COM
PHONE: 626.578.3690

CHARTER COMMUNICATION

1500 AUTO CENTER DRIVE
ONTARIO, CA 97161

CONTACT: DAVE DOLNEY
EMAIL: DAVE.DOLNEY@CHARTER.COM
PHONE: XXX XXX.XXXX

LEVEL 3 COMMUNICATION

100 SOUTH CINCINNATI AVENUE
TULSA, OK 74103

CONTACT: CALEB KING

EMAIL: caleb.king@level 3.com
PHONE: 918.547.0007

SAN GABRIEL VALLEY WATER DISTRICT
11142 E. GARVEY AVENUE

EL MONTE, CA 91733

CONTACT: ALAN FROST

EMAIL: awfrost@sgvwater.com

PHONE: 909.201.7375

SPRINT (FIBER OPTICS FACILITIES)
2592 DUPONT DRIVE

IRVINE, CA 92612

CONTACT: JACK FRY

EMAIL: jack.r.fry@sprint.com

MOBILE PHONE: 951.662.6262
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CONTACT: MAP REQUEST

EMAIL: maprequest@sce.com
PHONE: 714.796.9999

SOUTHERN CALIFORNIA GAS COMPANY
1919 S. STATE COLLEGE BLVF
ANAHEIM, CA 92806

CONTACT:RYAN LOPEZ

EMAIL: rlopez2@semprautilities.com
PHONE: 714.634.5067

SOUTHERN CALIFORNIA GAS COMPANY
TRANSMISSION

9400 OAKDALE AVENUE
CHATSWORTH, CA 91311

CONTACT:

EMAIL:

PHONE: 818.701.4546

CITY OF EL MONTE

(SEWER AND STORM LINES)
CITY HALL WEST

11333 VALLEY BLVD
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ATTACHMENTS FOR SECTION 2.1:

CONFIGURATION
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1. Proposed Infiltration Basins

The proposed underground infiltration
basins will capture the peak flows from the
50-year events and store up to 1.5 million
gallons of stormwater. Figure 6-1
presents a layout of the two underground
infiltration basins.

The infiltration basins will be composed of
underground modular concrete boxes.
The basins will have an interior height of
15 feet a d a width that stretches almost
from curb to curb below Garvey Avenue.
Each box will either be bottomless or have
a hole in the bottom to allow for infiltration
to occur. The basins will rest on a bed of
gravel to facilitate the spread of
stormwater to maximize the infiltration
area.

6.1 Infiltration Basin 1

Infiltration Basin 1 will receive stormwater
from the proposed Maxson Place Storm
Drain in two locations. The first is through
an 18-inch RCP receiving flows from the
low-flow diversion and hydrodynamic
separator. The second is through a 36-
inch RCP receiving flows from the lateral
weir structure in the Maxson Place Storm
Drain. Both flows will first enter a
sedimentation basin, a 2-foot-deep trough
with a solid concrete base, accessible for
maintenance through two manholes. The
sedimentation basin will allow heavy
particles to settle out of the stormwater,
particularly in stormwater from the
overflow lateral weir which will have no
other pretreatment. The runoff will flow
over the sedimentation basin weir, set at
the same elevation as the inverts of the
two entering pipes, and into the main part
of the infiltration basin.

Infiltration Basin 2

Figure 6-1 Proposed Infiltration Basin Layout



Infiltration Basin 1 was designed to have enough capacity to fully capture water quality storm event, as
well as to fully capture the 50-year storm in excess of the capacity of the MTD 562 system. The total
volume of the water quality storm event, defined as the 24-hour 85™ percentile storm event, that will be
taken by the low-flow diversion is assumed to be the volume of the entire 85" percentile hydrograph
assigned to Subarea Outlet 19C (see Figure 3-1). The 24-hour volume of this hydrograph is 75,289
cubic feet, or around 563,000 gallons.

The volu e of the 50-year storm inflow is a less simple calculation. The inflow to the storm drain at any
given point in time is determined by the water surface elevation in the Maxson Place Storm Drain.
However, the water surface elevation in the Maxson Place Storm Drain is dependent not only on the
amount of flow in the Maxson Place Storm Drain, but also the water surface elevation of the downstream
MTD 562 system, which itself is dependent on the amount of flow conveyed by Maxson Place Storm
Drain. The iterative process was solved for the peak flow conditions (Q1o0, Q25, and Qso). The iterative
process was also solved for key time steps during the 50-year hydrograph to determine the volume of
stormwater that would surge into Infiltration Basin 1 during the 50-year 24-hour storm.

The full 50-year 24-hour hydrograph of Maxson Place Storm Drain at Subarea Outlet 19C is shown in
Figure 6-2. This is the hydrograph that could be expected before any diversions occur.
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Figure 6-2 50-Year 24-Hour Hydrograph at Maxson Place Storm Drain

The hydr graph shape conforms to the design storm according to the LACDPW Hydrology Manual, with a
low intensity runoff rate for most of the simulated storm time, but an intense peak beginning at the 80%

time, Minute 1152. The peak flow at this location before any diversions occur is 53.3 cfs, during Minute
1158.

The geometry of the diversions and the variability of the water surface elevation at different locations
mean that a variable flow rate of overflow enters Infiltration Basin 1. Figure 6-3 shows how the
hydrogra h is partitioned at different times.
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Figure 6-3 Partition of the 50-Year Hydrograph

To understand the way the diversion works, it helps to understand the progression of the hydrograph at
Subarea Outlet 19C during the 50-year storm event. As the storm starts, stormwater runoff first enters
the low-flow diversion, leaving the downstream portion dry. When the flow rate rises above 3.90 cfs,
stormwater starts to rise above the low-flow diversion and continues downstream in the Maxson Place
Storm Drain, past the overflow weir, and outlets to the MTD 562 system at Durfee Avenue. The flow rate
in the Maxson Place Storm Drain continues to rise with the hydrograph, as does the water surface
elevation, both at this location and downstream at Durfee Avenue. Starting at about Minute 1140, the
water surface elevation rises above 1.5 feet and water starts to overflow into Infiltration Basin 1.
Between Minute 1140 and Minute 1150, both the flow rate to Durfee Avenue and the flow rate to Basin 1
increase.

After Minute 1150, the peaking of the MTD 562 system starts to restrict the amount of flows that can
enter it from the Maxson Place Storm Drain, and the backup raises the water surface elevation at the
overflow weir, which sends more water tumbling into Basin 1. This pattern continues until the peak
runoff occurs between Minute 1155 and Minute 1160. After this time, the MTD 562 system starts to clear
out, which once again allows increasing flows from the Maxson Place Storm Drain to enter it. This lowers
the water surface elevation at the overflow weir until Minute 1170, which is about the time when the flow
depth once again goes below 1.5 feet, the height of the weir. After that time, no flow enters Infiltration
Basin 1 from the overflow drain. Eventually the flow rate in the Maxson Place Storm Drain falls below
3.90 cfs, and the downstream portion dries out once again.

The volu e of the portion of the hydrograph that surges over the overflow weir during the 50-year storm
was calculated to be 32,220 cubic feet, or approximately 241,000 gallons. To ensure that the 50-year
storm can be captured by the overflow weir, the volume of water must be restricted into Infiltration Basin
1 so that there is always at least 241,000 gallons of capacity. This can be accomplished through the
installation of a float valve shutoff to the 18-inch RCP entering the basin from the hydrodynamic
separator. The float should cause the valve to shutoff when the volume of water inside Infiltration Basin
1 reaches 75,289 cubic feet, which occurs at a depth of approximately 10.5 feet.



If the amount of flooding exceeds the designed capacity of Infiltration Basin 1, water will back up into the
Maxson Place Storm Drain before it rises to the level of the street.

6.2 Infiltration Basin 2

Even after the addition of the Maxson Place Storm Drain, there will be a 17.8-acre area that drains to the
Garvey Avenue Underpass. Though this drainage area will be reduced from the existing area of 47 acres,
the area will still generate runoff that exceeds the capacity of the existing pump system. It is expected
that during the average rain year, the pump’s capacity will be exceeded more than once per year. The
85™ percentile storm event for the portion of the drainage area that will remain tributary to the Garvey
Avenue Underpass after the Maxson Place Storm Drain is constructed is 3.07 cfs. This is nearly identical
to the existing pump capacity of 3.1 cfs. The 85" percentile rainfall is exceeded on average about five
times per year in this region of Los Angeles County.

Infiltration Basin 2 will receive stormwater runoff from only one location, the proposed weir box on the
south side of Garvey Avenue. The weir box will be constructed such that low flows continue to be
removed by the existing pump system, but if the water in the pump backs up to the level of the weir in
the weir box, water will tumble over the weir, through the tilted wedgewire screen to remove solid
particles above 0.5 millimeters, and into a 30-inch RCP that conveys water to Infiltration Basin 2.

The 50-year 24-hour hydrograph at the Garvey venue Underpass under proposed conditions is shown in
Figure 6-4. Stormwater runoff below the pump’s capacity of 3.1 cfs will go to the pump, but runoff
above 3.1 cfs will go t Infiltration Basin 2. During the 50-year 24-hour storm event, the volume of
stormwater that will be diverted to Infiltration Basin 2 is 92,326 cubic feet, or about 691,000 gallons.
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Figure 6-4 50-Year 24-Hour Hydrograph at Garvey Avenue Underpass



6.3 Infiltration Basin Volume

Table 6-1 is a summary of the design storage volume required for both basins.

Table 6-1 Basin Sizin

Volume

Volume

Volume

Volum

(cu ic feet) (gallons) (cubic feet) (gallons)
Volume (85" Percentile) 75,289 563,000 0 0
Volume (10-year) -- -- 44,999 337,000
Volume (25-year) - - 69,942 523,000
32,220 241,000
Volume (50-year) + 75,289 + 563,000 92,326 691,000
= 107,509 = 804,000

The designed capacity of Infiltration Basin 1 will be 804,000 gallons, which
includes 563,000 to capture the entire water quality storm event, plus 241,000
gallons of capacity to capture overflow up to the 50- year storm event. The
designed capacity of Infiltration Basin 2 will be 691,000 gallons, which is the
volume of stormwater expected during the 50-year storm event. In total, the two

infiltration basins will

provide a storage capacity of 1.495 million gallo s, or roughly 1.5 million gallons.

Approximately 13,130 square feet of the existing AC road pavement will be
disturbed on Garvey Avenue north of the underpass for installation of the
underground infiltration basins. This pavement, along with base course and

subgrade, will be replaced to City standards.




ATTACHMENTS FOR SECTION 2.2:

CAPTURE AREA
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Figure 3-2 Hydrologic Map

3.1.2 Land Use

The Project catchment area is made up of many land uses including high-density single family residential
areas, mixed residential areas, trailer parks, manufacturing, schools, freeway, and commercial land uses
based on the LACDPW land use GIS data. This data identifies the average impervious area associated
with each land use type which was used for the hydrologic analysis. Table 3-1 Land Use Summary

. summarizes the land uses within the Project catchment area and identifies the imperviousness of the
catchment based on the weighted average. The land use delineation is provided in Figure 3-3.

lable 3-1 Land Use Summa
2 6
3 28.69 72.79 6
4 1.88 61.90 6
5 11.81 92.50 6
6 6.52 91.00 6
7 11.79 84.36 6
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1561 E. Orangethorpe Ave., Suite 240,
Fullerton, CA 92831

Attn:  Mr. William F. Young, PE
P: (714) 526-7500 x103
E: wyoung@cwecorp.com

Re: Geotechnical Engineering Report
Garvey Avenue Grade Separation Drainage Project

El Monte, California
Terracon Project No. 60175143

Dear Mr. Young,

Terracon has completed the geotechnical engineering services for the proposed Garvey Avenue
Grade Separation Drainage Project within El Monte, California. These services were performed
in general subcontractor work order dated November 20, 2017.

The purpose of our services was to evaluate the pertinent geotechnical conditions at the multiple
locations and to develop geotechnical parameters which will assist in the design and construction

of the proposed storm drain lines.

We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning this report, or if we may be of further service, please contact us.

Joshua ZA{)/;;;,/;

Project Engineer

Sincerely,
Terracon Consultants, Inc.

Trevor M. Lillis, G.I.T.
Staff Geologist

APR review by F. Fred Buhamdan, P.E.

Terracon Consullants, Inc. 1421 Edinger Avenue, Suite C Tustin, California 92780
P [949] 261 0051 F [949] 261 6110 terracon.com

Geotechnical [ ] Environmental (] Construction Materials a Facilities
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EXECUTIVE SUMMARY

A geotechnical exploration has been performed for the proposed project that will be located near
the intersection of Garvey Avenue and Durfee Avenue in the City of EI Monte within Los Angeles
County, California. Terracon’s geotechnical scope of work included the advancement of five (5)
test borings to approximate depths ranging between 16 to 312 feet below the ground surface
(bgs). Two (2) of these borings were utilized for percolation testing.

Based on the information obtained from our subsurface exploration, the site is considered suitable
for development of the proposed project provided the recommendations included within this report
are implemented during the desigh and construction phases of the project. The following
geotechnical considerations were identified:

m  Surface conditions at the site consisted of asphalt pavements with thickness of 2 inches or
concrete pavements with thickness ranging from 6 to 7 inches, overlying aggregate base
with thicknesses ranging from 4 to 10 inches. The subsurface materials generally consisted
of medium-stiff to stiff silt with variable amounts of sand, overlying loose to dense sand with
variable amounts of silt, to the maximum depth explored at 31 feet bgs.

= Groundwater was not encountered in any of the borings. Based on nearby wells, the
historic high ground water level was recorded at 36 feet below ground surface.

= [tis anticipated that excavations for the proposed construction can be accomplished with
conventional earthmoving equipment. Some trench wall instability should be expected
throughout the proposed sewer line alignment due to the presence of granular soils with
low to no cohesion. All excavations should be sloped or shored in the interest of safety
following local and federal reguiations, including current OSHA excavation and trench
safety standards.

m Native soils encountered beneath the pavements can generally be used as backfill
material for the proposed storm drain pipes.

m  Recommended Asphalt Concrete (AC) and Portland Cement Concrete (PCC) sections are
provided for various traffic indices. Pavement section selection should be based on
anticipated traffic loading.

m  The 2016 California Building Code (CBC) seismic site classification for this site is D.

s Earthwork on the project should be observed and evaluated by Terracon. The evaluation
of earthwork should include observation and testing of engineered fill, subgrade preparation,
foundation bearing soils, and other geotechnical conditions exposed during construction.

This geotechnical executive summary should be used in conjunction with the entire report for
design and/or construction purposes. It should be recognized that specific details were not
included or fully developed in this section, and the report must be read in its entirety for a
comprehensive understanding of the items contained herein. The section titled General
Comments should be read for an understanding of the report limitations.

Responsive m Resourceful m Reliabie



GEOTECHNICAL ENGINEERING REPORT
GARVEY AVENUE GRADE SEPARATION DRAINAGE PROJECT
MULTIPLE LOCATIONS NEAR GARVEY AVENUE & DURFEE AVENUE

EL MONTE, CALIFORNIA

Terracon Project No. 60175143
February 5, 2018

1.0 INTRODUCTION

This report presents the results of our geotechnical engineering services performed for the proposed
storm drain pipeline at the Garvey Avenue Grade Separation Project within El Monte, California.
The Site Location Plan (Exhibit A-1) is included in Appendix A of this report. The purpose of these
services is to provide information and geotechnical engineering recommendations relative to:

] subsurface soil conditions = groundwater conditions
" earthwork m infiltration systems
n pavement design and construction = excavation and shoring considerations

Our geotechnical engineering scope of work for this project included the advancement of five (5)
test borings to approximate depths ranging between 16% and 31% feet bgs. Two (2) of these
borings were used for percolation testing. \

Logs of the borings along with a Boring Location Diagram (Exhibit A-2) are included in Appendix A
of this report. The results of the laboratory testing performed on soil samples obtained from the site
during the field exploration are included in Appendix B of this report. Descriptions of the field
exploration and laboratory testing are included in their respective appendices.

2.0 PROJECT AND SITE INFORMATION

mEm |~~~ DESCRPTION o
Storm Drain Line The project is located a near the intersection of Garvey Avenue and Durfee
Locations Avenue in El Monte, California.

The proposed storm drain pipes will vary in diameter from 36 to 48 inches. There
are two proposed alternatives and the approximate total linear footage of each
Trench Construction | alignment alternative is 1,000 linear feet. The anticipated bottom of the
proposed pipeline depth varies from approximately 4 to 10 feet below ground
surface.

The project includes the construction of new asphalt concrete (AC) or concrete

Pavement , .
pavements for the new storm drain trench construction.
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ITEM DESCRIPTION

Current ground Asphalt concrete pavements, concrete pavements, concrete curb and gutters,
cover and concrete sidewalks.

The proposed alignment is within existing pavements, easements, or right of

Existing topography ways that have been previously graded to relatively flat areas.

A traffic index (TI) was not provided to Terracon at the time of preparation of

Traffic loading . o .
this report. We are providing pavement sections for Tl values of 5,6, 7, 8, and 9.

An infiltration system is proposed beneath Garvey avenue. The system is
Infiltration system anticipated to consist of chambers installed approximately 15 to 30 feet below
existing grade.

The proposed project will include excavations to install storm drain pipes at
approximate depths of 4 to 10 feet below grade. In addition, infiltration
chambers are anticipated to be installed 15 to 30 feet bgs.

Below grade
structures

3.0 SUBSURFACE CONDITIONS
3.1 Site Geology

The site is situated within the Northern Peninsular Ranges Geomorphic Province in Southern
California. Geologic structures within this Province trend mostly northwest, in contrast to the
prevailing east-west trend in the neighboring Transverse Ranges Geomorphic Province to the
north. The Peninsular Range Province extend into Lower California, and is bounded by the
Colorado Desert to the east, the Pacific Ocean to the west and the San Gabriel and San
Bernardino mountains to the north. ! 2 Surficial geologic units include Alluvium deposits of recent
Quaternary age.

3.2 Typical Subsurface Profile

Specific conditions encountered at the boring locations are indicated on the individual boring logs.
Stratification boundaries on the boring logs represent the approximate location of changes in soil
types; in-situ, the transition between materials may be gradual. Details for the borings can be found
on the boring logs included in Appendix A. Surface conditions at the site consisted of asphalt
pavements with thickness of 2 inches and concrete pavements with thickness ranging from 6 to 7
inches. Aggregate base with thicknesses ranging from 4 to 10 inches was encountered beneath
these pavements. The subsurface materials generally consisted of medium-stiff to stiff silt with
variable amounts of sand, overlying loose to dense sand with variable amounts of silt, to the
maximum depth explored at 3174 feet bgs.

Laboratory tests were conducted on selected soil samples and the test results are presented in
Appendix B and on the boring logs. Atterberg limit test results indicate that the near surface silty

1 Harden, D. R., “California Geology, Second Edition,” Pearson Prentice Hall, 2004.
2 Norris, R. M. and Webb, R. W., “Geology of California, Second Edition,” John Wiley & Sons, Inc., 1990.
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materials exhibit low to medium plasticity. Direct shear test results on the samples obtained
between the depths of 5 to 20 feet indicate effective friction angles ranging from 30° to 34° with
cohesion ranging from approximately 72 psf to 312 psf. Resistance value test (R-value) indicates
near surface soils have an R-value ranging between 33 and 37. Moisture density relationship
tests (Modified Proctor) indicate near surface soils have maximum dry densities of 103.5 pcf for
the medium plasticity soils and 111.9 pcf for the low plasticity soils with respective optimum water
contents of 13 and 17 percent.

3.3 Groundwater

Groundwater was not encountered to the maximum depth explored of 31% feet bgs. These
observations represent groundwater conditions at the time of the field exploration and may not be
indicative of other times, or at other locations.

The Historical High Groundwater map, Plate 1.2, published by the California Geological Survey
Seismic Hazard Zone Report for the El Monte Quadrangle indicates the historical high
groundwater level at the site is approximately 12 to 15 feet below ground surface.

However, we reviewed ground water data recorded from Los Angeles County’s monitoring wells,
wells 2984K and 3003B, located approximately ¥ to %2 mile from the project site, respectively.
Based on our review, the historical high groundwater levels were recorded prior to 1970. Since
1970, groundwater levels in the project vicinity have not risen higher than 30 feet below existing
ground surface based on the recorded well data. Furthermore, since 1985, recorded groundwater
levels in these wells have been deeper than 40 feet below existing ground surface.?

34 Percolation Test Results

Two (2) in-situ percolation tests (falling head borehole permeability) were performed to
approximate depths of 30 feet bgs. A 2-inch thick layer of gravel was placed in the bottom of each
boring after the borings were drilled to investigate the soil profile. A 3-inch diameter perforated
pipe was installed on top of the gravel layer in each boring. Gravel was used to backfill between
the perforated pipes and the boring sidewall. The borings were then filled with water for a pre-soak
period. Testing began after the entire amount of water added to the borings had infiltrated into the
ground. At the beginning of each test, the pipes were refilled with water and readings were taken
at standardized time intervals. Percolation rates are provided in the following table:

3 Groundwater elevation was obtained from a monitoring wells (weli numbers:2984K and 3003B) located within a distance of
approximately ¥ to % mile of the project site (El Monte, California, http://dpw.lacounty.gov/general/wells/#) between April 1959 and
Octaber 2015
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TEST RESULTS
. . Slowest Measured | Correlated oo i
Test Location Soil . A " Initial Water :
(depth, feet bgs) | Classification Perc"('if‘tl'r“’r’)' Rate '“f"t’(a;::m‘r)Rate Head (in)
Silty Sand over 410 13 156
B-2 (18 to 31.5 ft) Poorly Graded
Sand with Silt 100 3.5 120
Poorly Graded >1,000 >100 210
B-2A (12t0 30 ft) | Sand over Silty
Sand 230 10.5 100

*If the proposed infiltration systems will mainly rely on vertical downward seepage, the correlated infiltration
rates should be used. The correlated infiltration rates were calculated using the LA Reduction Factor
Method.

Based on our test results, the correlated infiltration rates were generally greater than 0.3 in/hr in
the native on-site soils. It is our opinion that infiltration onsite is feasible from a geotechnical
standpoint. The field test results are not intended to be design rates. They represent the result of
our tests, at the depths and locations indicated, as described above. The design rate should be
determined by the designer by applying an appropriate factor of safety. The designer should take
into consideration the variability of the native soils when selecting appropriate design rates. With
time, the bottoms of infiltration systems tend to plug with organics, sediments, and other debris.
Long term maintenance will likely be required to remove these deleterious materials to help
reduce decreases in actual percolation rates.

The percolation test was performed with clear water, whereas the storm water will likely not be
clear, but may contain organics, fines, and grease/oil. The presence of these deleterious materials
will tend to decrease the rate that water percolates from the infiltration system. Design of the
storm water infiltration systems should account for the presence of these materials and should
incorporate structures/devices to remove these deleterious materials.

Based on the soils encountered in our borings, we expect the percolation rates of the soils could
be different than measured in the field due to variations in fines and gravel content. The design
elevation and size of the proposed infiltration system should account for this expected variability
in infiltration rates.

Infiltration testing should be performed after construction of the infiltration system to verify the
design infiltration rates. It should be noted that siltation and vegetation growth, along with other
factors, may affect the infiltration rates of the infiltration areas. The actual infiltration rate may
vary from the values reported here. Infiltration systems should be located at least 10 feet from
any existing or proposed foundation system.
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35 Corrosion Potential

Results of soluble sulfate testing indicate that ASTM Type I/ll Portland cement may be used for
all concrete on and below grade. Foundation concrete may be designed for negligible sulfate
exposure in accordance with the provisions of the ACI Design Manual, Section 318, Chapter 19.

Laboratory test results indicate the on-site soils have a pH ranging between 8.5 and 9.0, a
minimum resistivity ranging between 6693 and 7954 ohm-centimeters, a water soluble sulfate
content of 0.01%, Red-Ox potential ranging between +669 and +710 mV, negligible sulfides, and
a chloride content of 50 mg/kg as shown on the attached Results of Corrosivity Analysis sheet.
These values should be used to evaluate corrosive potential of the on-site soils to underground
ferrous metals.

Refer to the Results of Corrosivity Analysis sheet in Appendix B for the complete results of the
Corrosivity testing conducted in conjunction with this geotechnical exploration.

4.0 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION

41 Geotechnical Considerations

The site appears suitable for the proposed construction based upon geotechnical conditions
encountered in the test borings, provided the geotechnical engineering recommendations
contained in this report are implemented in the design and construction of the project. On-site
soils should be suitable for use as trench backfill for the proposed storm drain pipes.

Based on the findings summarized in this report, it is our professional opinion that the proposed
construction will not be subject to a hazard from settlement, slippage, or landslide, provided the
recommendations of our report are incorporated into the proposed construction. It is also our
opinion that the proposed construction will not adversely affect the geologic stability of the site or
adjacent properties provided the recommendations contained in our report are incorporated into
the proposed construction.

Geotechnical engineering recommendations for shoring and other earth connected phases of the
project are outlined below. The recommendations contained in this report are based upon the
results of field and laboratory testing (which are presented in Appendices A and B), engineering
analyses, and our current understanding of the proposed project.

4.2 Earthwork

The following presents recommendations for site preparation, excavation, subgrade preparation
and placement of engineered fills on the project. The recommendations presented are for the
design and construction of earth supported elements and are contingent upon following the
recommendations outlined in this section.
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Earthwork on the project should be observed and evaluated by Terracon. The evaluation of
earthwork should include observation and testing of engineered fill, subgrade preparation, and
other geotechnical conditions exposed during the construction of the project.

4.21 Site Preparation

Strip and remove existing sidewalk, curb and gutter, pavements and other deleterious materials
from the proposed construction areas within the proposed pavements and concrete flatwork.

Subgrade soils beneath pavements, curb, gutter, and sidewalk should be scarified; moisture
conditioned, and compacted to a minimum depth of 10 inches. The moisture content and
compaction of subgrade soils should be maintained until pavement/flatwork construction.

Exposed areas which will receive fill, once properly cleared and benched where necessary,
should be scarified to a minimum depth of 10 inches, conditioned to near optimum moisture
content, and compacted. However, we recommend limiting compaction in exposed areas beneath
infiltration chambers to prevent adverse drainage characteristics. These areas should be
excavated to proposed depths and cleared of loose/disturbed soils.

4.2.2 Open Trench Construction

It is anticipated that excavations for the proposed construction can be accomplished with
conventional earthmoving equipment. Based upon the subsurface conditions determined from the
geotechnical exploration, subgrade soils exposed during construction are anticipated to be
relatively workable. However, the workability of the subgrade may be affected by precipitation,
repetitive construction traffic or other factors. If unworkable conditions develop, workability may
be improved by scarifying and drying.

The individual contractor(s) is responsible for designing and constructing stable, temporary
excavations as required to maintain stability of both the excavation sides and bottom.
Excavations should be sloped or shored in the interest of safety following local, and federal
regulations, including current OSHA excavation and trench safety standards.

For the entire storm drain alignment, the subsurface soils consisting of the granular materials can
be considered Type C soils when applying the OSHA regulations. OSHA allows a maximum slope
inclination of 172H:1V for Type C soils in excavations of 20 feet or less. Flatter slopes may be
required if caving soils or seepage is encountered in any excavation. If any excavation is extended
to a depth of more than 20 feet, it will be necessary to have the side slopes designed by a
professional engineer.

Soils from the trench excavation should not be stockpiled higher than six 6 feet or within ten 10
feet of the edge of an open trench. Construction of open cuts adjacent to existing structures,
including underground pipes, is not recommended within a 1% H:1V plane extending beyond and
down from the perimeter of the structure. Cuts that are proposed within five 5 feet of light
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standards, other utilities, underground structures, and pavement should be provided with
temporary shoring.

It may be necessary for the contractor to retain a geotechnical engineer to monitor the soils
exposed in all excavations and provide engineering services for slopes. This will provide an
opportunity to monitor the soils encountered and to modify the excavation slopes as necessary.
It also offers an opportunity to verify the stability of the excavation slopes during construction.

4.2.3 Pipe Trench Bottom Preparation

Any loose and/or unsuitable material encountered at the bottom of excavations should be
removed and be replaced with an adequate bedding material. The pipe subgrade should be level,
uniform, firm, and free of loose material. Pipe subgrade should also be properly graded to provide
uniform bearing and support to the entire section of the pipe, over size particles larger than 2
inches in the largest dimension should be removed from the trench bottom and replaced with
compacted materials.

If the exposed silt soils at the bottom of the excavations have elevated water contents and are
pumping or yielding during attempts to compact the bottom of the trenches, silt soils may be
stabilized using geo-synthetic or geogrid materials and coarse aggregate materials. The
aggregate layer and the geotextile layer are anticipated to create a stable platform beneath the
proposed trenches and overlying backfill materials.

4.2.4 Pipe Bedding

Bedding is defined as the material supporting and surrounding the pipe to 12 inches above the
pipe. To provide uniform and firm support for the pipe, compacted granular materials such as
clean sand may be used as pipe bedding material. The type and thickness of the granular bedding
placed underneath and around the pipe, if any, should be selected by the pipe manufacturer or
design. Care should be taken to densify the bedding material below the spring line of the pipe.
Pipe design generally requires a granular material with a sand equivalent (SE) greater than 30.

The silt materials encountered near the surface are not anticipated to be suitable as pipe bedding
materials. However the silty sands and poorly graded sands encountered below the silt layers are
anticipated to be suitable as pipe bedding materials. During construction these stockpiled soils
should be tested for conformance with the sand equivalent requirements set forth by the pipe
manufacturer.

4.2.5 Fill Materials and Placement

All fill materials should be inorganic soils free of vegetation, debris, and fragments larger than
three inches in size. Pea gravel or other similar non-cementitious, poorly-graded materials should
not be used as fill or backfill without the prior approval of the geotechnical engineer.
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The on-site materials are considered suitable for use as trench backfill on the project. Imported
soils for use as fill material over the proposed pipes should conform to low volume change
materials as indicated in the following specifications:

Percent Finer by Weight
Gradation (ASTM C 136)
B e et e e e e seaa s s trereneeeneen 100
TRV RRR TR YORRO 70-100
NO. 4 SIEVE ... 50-100
NO. 200 SIEVE ... .ottt e 20-50
] Liquid Limit.........cooooiiieeeee e 20 (max)
n Plasticity INdeX ........ccocoiieeieecee e 10 (max)
L] Maximum expansive index*................c.coooeeveceeeeneeeeeennn. 20 (max)

*ASTM D 4829

Engineered fill should be placed and compacted in horizontal lifts, using equipment and
procedures that will produce recommended moisture contents and densities throughout the lift.
Fill lifts should not exceed ten inches loose thickness.

4.2.6 Compaction Requirements

Recommended compaction and moisture content criteria for engineered fill materials are as

follows:

Per the Modified Proctor Test (ASTM D 1557)

Material Type and Location Minimum Range of Moisture Contents for
‘ Compaction , Compaction
Requirement (%) Minimum - Maximum
On-site soils or approved imported fill soils:
Beneath asphalt pavements: 95 0% +4%
Trench backfill: 95 0% +4%
Beneath concrete pavements: 95 0% +4%
Bottom of trench and areas to receive fill*; 90 0% +4%
Aggregate base (beneath pavements): 95 0% +4%

* Compaction should be avoided beneath infiltration systems to prevent creating adverse drainage

characteristics.

The contractor should select the equipment and processes to be used to achieve the specified
density without damage to adjacent ground, structures, utilities and completed work. it should be
the responsibility of the contractor to maintain safe working conditions during all phases of

construction.
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4.2.7 Grading and Drainage

Positive drainage should be provided during construction and maintained throughout the life of
the development. Infiltration of water into utility trenches should be prevented during construction.
Backfill in utility trenches should be well compacted and free of all construction debris to reduce
the possibility of moisture infiltration. We recommend a minimum horizontal setback distance of
10 feet from the perimeter of any building and the high-water elevation of the nearest storm-water
retention basin.

4.2.8 Earthwork Construction Considerations

It is anticipated that excavations for the proposed construction can be accomplished with
conventional earthmoving equipment. On-site silt soils may pump and unstable subgrade
conditions could develop during general construction operations, particularly if the soils are wetted
and/or subjected to repetitive construction traffic. The use of light construction equipment would
aid in reducing subgrade disturbance. The use of remotely operated equipment, such as a
backhoe, would be beneficial to perform cuts and reduce subgrade disturbance. Should unstable
subgrade conditions develop stabilization measures will need to be employed.

If the subgrade pumps or becomes unworkable, the subgrade material may be improved by
scarifying and drying or may be removed and replaced if necessary. Suitable methods of
stabilization will be dependent upon factors such as schedule, weather, size of area to be
stabilized, and the nature of the instability. If the construction schedule does not allow for drying
by aeration, silt soils may be stabilized using geo-synthetic or geogrid materials and coarse
aggregate materials.

Upon completion of filling and grading, care should be taken to maintain the subgrade moisture
content prior to construction of pavements. Construction traffic over the completed subgrade
should be avoided to the extent practical. If the subgrade should become desiccated, saturated,
or disturbed, the affected material should be removed or these materials should be scarified,
moisture conditioned, and recompacted prior to pavement construction.

The geotechnical engineer should be retained during the construction phase of the project to
observe earthwork and to perform necessary tests and observations during subgrade preparation,
proof-rolling, placement and compaction of controlled compacted fills, backfilling of excavations
to the completed subgrade.

We recommend that the earthwork portion of this project be completed during extended periods
of dry weather if possible. If earthwork is completed during the wet season (typically November
through March) it may be necessary to take extra precautionary measures to protect subgrade
soils. Wet season earthwork may require additional mitigation measures beyond that which would
be expected during the drier summer and fall months. This could include diversion of surface
runoff around exposed soils and draining of ponded water on the site. Once subgrades are
established, it may be necessary to protect the exposed subgrade soils from construction traffic.
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Earthwork on the project should be observed and evaluated by Terracon. The evaluation of
earthwork should include observation and testing of engineered fill, subgrade preparation, and
other geotechnical conditions exposed during the construction of the project.

4.3 Lateral Earth Pressures

For vertical cuts, steeper temporary construction slopes, or unstable soil encountered during the
excavation, shoring should be provided by the contractor as necessary, to protect the workers in
the excavation. The shoring for the pipe excavations may be cantilevered or may be laterally
supported.

For onsite and import soils above any free water surface, recommended equivalent fluid
pressures and coefficient of friction for foundation elements are:

Item On-site/ Import Soils
Active Case 40 psf/ft
Passive Case 360 psfit
At-Rest Case 60 psfit
Surcharge Pressure 0.33*(Surcharge)
Coefficient of friction 0.352

2 Note: Reduce to 0.30 when used in conjunction with passive pressure.

The lateral earth pressures herein do not include any factor of safety and are not applicable for
submerged soils/hydrostatic loading.  Additional recommendations may be necessary if
submerged conditions are to be included in the design.

For the design of braced shoring, we recommend such shoring be designed using a rectangular-
shaped distribution of lateral earth pressure of 26H (in psf) (H is the total height of the braced
excavation). Terracon should be notified if the excavation is anticipated to be deeper than 30 feet.

In addition to the lateral earth pressure, surcharge pressures due to miscellaneous loads such as
soil stockpiles, vehicular traffic, or construction equipment located adjacent to the shoring should
be included in the upper 10 feet of the shoring to account for normal vehicular and construction
traffic within 10 feet of the trench excavation. As previously mentioned, all shoring should be
designed and installed in accordance with state and federal safety regulations.

The invert elevation of the proposed storm drain lines is anticipated to be above ground water

level. Should groundwater be encountered during construction, Terracon should be notified
immediately so that further investigations and supplemental recommendations can be made.
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4.4 Pavements

4.41 Design Recommendations

A design R-Value of 35 was used to calculate asphalt concrete pavement sections for several
Traffic Indices (T1). A modulus of subgrade reaction value (k) of 150 pounds per cubic inch (pci)
was used in calculating the portiand cement concrete pavement sections. R-value testing should
be completed prior to pavement construction to verify the design R-value.

Assuming the pavement subgrades will be prepared as recommended within this report, the
following pavement sections should be considered minimums for this project for the traffic indices
assumed in the table below. As more specific traffic information becomes available, we should
be contacted to reevaluate the pavement calculations.

Recommended Pavement Section Thickness (inches)?

, TI=5.0 TI=6.0 - TI=7.0 TI=8.0 TI=9.0
% 5.0” Concrete 6.0” Concrete 7.0" Concrete 7.5" Concrete 8.0” Concrete
CO an . over 4" Class Il | over 4" Class Il | over4”Classll | over4”Classll | over 4’ Class li
anmc?'zte Aggregate Base | Aggregate Base | Aggregate Base | Aggregate Base | Aggregate Base
Section i 3” Asphaltic 4” Asphaltic 4” Asphaltic 4” Asphaltic 5" Asphaltic
m Concrete over Concrete over Concrete over Concrete over Concrete over
Cf)‘r’lcfet'g 5" Class I 6” Class Il 9 Class i 11" Class Il 12 Class Il

Aggregate Base | Aggregate Base | Aggregate Base | Aggregate Base | Aggregate Base

aAll materials should meet the CALTRANS Standard Specifications for Highway Construction.

BAIl pavement subgrades should be scarified a minimum depth of 10 inches, moisture conditioned and compacted.

These pavement sections are considered minimal sections based upon the expected traffic and
the existing subgrade conditions. However, they are expected to function with periodic
maintenance and overlays if good drainage is provided and maintained.

All concrete for rigid pavements should have a minimum flexural strength of 600 psi (4,500 psi
compressive strength), and be placed with a maximum slump of four inches. Proper joint spacing
will also be required to prevent excessive slab curling and shrinkage cracking. All joints should
be sealed to prevent entry of foreign material and dowelled where necessary for load transfer.

4.4.2 Construction Considerations

Materials and construction of pavements for the project should be in accordance with the
requirements and specifications of the State of California Department of Transportation, or other
- approved local governing specifications.

Base course or pavement materials should not be placed when the surface is wet. Surface

drainage should be provided away from the edge of paved areas to minimize lateral moisture
transmission into the subgrade.
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Preventative maintenance should be planned and provided for through an on-going pavement
management program in order to enhance future pavement performance. This consists of both
localized maintenance (e.g. crack sealing and patching) and global maintenance (e.g. surface
sealing). Preventative maintenance is usually the first priority when implementing a planned
pavement maintenance program and provides the highest return on investment for pavements.

5.0 GENERAL COMMENTS

Terracon should be retained to review the final design plans and specifications so comments can
be made regarding interpretation and implementation of our geotechnical recommendations in
the design and specifications. Terracon also should be retained to provide observation and testing
services during grading, excavation, and other eadh-related construction phases of the project.

The analysis and recommendations presented in this report are based upon the data obtained
from the borings performed at the indicated locations and from other information discussed in this
report. This report does not reflect variations that may occur between borings, across the site, or
due to the modifying effects of construction or weather. The nature and extent of such variations
may not become evident until during or after construction. If variations appear, we should be
immediately notified so that further evaluation and supplemental recommendations can be
provided.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
engineering practices. No warranties, either express or implied, are intended or made. Site
safety, excavation support, and dewatering requirements are the responsibility of others. In the
event that changes in the nature, design, or location of the project as outlined in this report are
planned, the conclusions and recommendations contained in this report shall not be considered
valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this
report in writing.
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Field Exploration Description

A total of five (5) test borings were drilled at the site on December 27, 2017. The borings were
drilled to approximate depths ranging between 164 to 31 feet bgs at the approximate locations
shown on the attached Boring Location Diagram, Exhibit A-2. Test borings were advanced with a
truck-mounted B-53 drill rig utilizing 8-inch diameter hollow—stem augers. Two (2) of those borings
were utilized for percolation testing.

The borings were located in the field by using the proposed site plan, aerial photographs of the
site, and measuring from existing site features. The accuracy of boring locations should only be
assumed to the level implied by the method used.

Continuous lithologic logs of the borings were recorded by the field engineer during the drilling
operations. At selected intervals, samples of the subsurface materials were taken by driving split-
spoon or ring-barrel samplers. Bulk samples of subsurface materials were also obtained.
Groundwater conditions were evaluated in the borings at the time of site exploration.

Penetration resistance measurements were obtained by driving the split-spoon and ring-barrel
samplers into the subsurface materials with a 140-pound automatic hammer falling 30 inches.
The penetration resistance value is a useful index in estimating the consistency or relative density
of materials encountered.

An automatic hammer was used to advance the split-barrel sampler in the borings performed on
this site. A significantly greater efficiency is achieved with the automatic hammer compared to
the conventional safety hammer operated with a cathead and rope. This higher efficiency has an
appreciable effect on the SPT-N value. The effect of the automatic hammer's efficiency has been
considered in the interpretation and analysis of the subsurface information for this report.

The samples were tagged for identification, sealed to reduce moisture loss, and taken to our
laboratory for further examination, testing, and classification. Information provided on the boring
logs attached to this report includes soil descriptions, consistency evaluations, boring depths,
sampling intervals, and groundwater conditions. The borings were backfilled with auger cuttings
prior to the drill crew leaving the site.

Exhibit A-3
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BORING LOG NO. B-1
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